JC17R 8 c'd PCT/PTO 0 2 MAY 200*. 



FORM PTO-1390 U S DEPARTMENT OF COMMERCE PATENT AND TRADEMARK OFFICE 

(REV 10-2000) 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 



ATTORNEYS DOCKET NUMBER 

KONIG-003 



U S APPLICATION NO (If known, see 37 CFR 1 5) 

09/830 896 



INTERNATIONAL APPLICATION NO. 

PCT/DE99/03384 



INTERNATIONAL FILING DATE 

22 October 1999 



PRIORITY DATE CLAIMED 

3 November 1998 



TITLE OF invention Method for Adjusting the Fuel Concentration of a Fuel 
Mixture Containing Alcohol or Ether as Fuel and Water , Used. . > 



APPLICANTS) FOR DO/EO/US 

Dieter Meissner et al, 



Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information: 
L 0 This is a FIRST submission of items concerning a filing under 35 U.S.C 371. 
2. [H This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 
3- Q This is an express request to promptly begin national examination procedures (35 U.S.C. 371(0)- 

4.0 The US has been elected by the expiration of 19 months from the priority date (PCT Article 31). 

5. LH A copy of the International Application as filed (35 U.S.C. 371(c)(2)) 

a. I — I is attached hereto (required only if not communicated by the International Bureau). 

has been communicated by the International Bureau, 
c □ is not required, as the application was filed in the United States Receiving Office (RO/US). 

6. [X| An English language translation of the International Application as filed (35 U.S.C. 371(c)(2)). 
7.0 Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3)) 

a. □ are attached hereto (required only if not communicated by the International Bureau). 

have been communicated by the International Bureau, 
c □ have not been made; however, the time limit for making such amendments has NOT expired, 
d. (3 have not been made and will not be made. 

8. CD An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 

9. C3 An oath or declaration of the inventors) (35 U.S.C. 371(c)(4)). 

An English language translation of the annexes to the International Preliminary Examination Report under 
PCT Article 36 (35 U.S.C. 371(c)(5)). 

Items 11 to 16 below concern document(s) or information included: 

H. CD An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

12. □ An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included. 

13. □ A FIRST preliminary amendment. 

□ A SECOND or SUBSEQUENT preliminary amendment. 

14. □ A substitute specification. 

15. □ A change of power of attorney and/or address letter. 

16. Q Other items or information: 

a) One Sheet of Drawings 

b) Express Mail Certification 

c) Return Postcard 



page 1 of 2 



JC18 Rec'd PCT/PTO 0 2 MAY 2001 



INTTRNATIONAI APPl ICATfON NO 

prT/nF.qq/n^3 84 



ATTORNEY'S DOCKET NUMBER 

KONIG-003 



$1000.00 



17. The following fees are submitted: 

BASIC NATIONAL FEE ( 37 CFR 1.492 (a) (1) - (5) ) : 

Neither international preliminary examination fee (37 CFR 1.482) 
nor international search fee (37 CFR 1.445(a)(2)) paid to USPTO 
and International Search Report not prepared by the EPO or JPO • 
International preliminary examination fee (37 CFR 1.482) not paid to 
USPTO but International Search Report prepared by the EPO or JPO $860.00 

International preliminary examination fee (37 CFR 1.482) not paid to USPTO but 
international search fee (37 CFR 1.445(a)(2)) paid to USPTO $710.00 

International preliminary examination fee paid to USPTO (37 CFR 1.482) 

but all claims did not satisfy provisions of PCT Article 33(1 )-(4) $690.00 

International preliminary examination fee paid to USPTO (37 CFR 1.482) 

and all claims satisfied provisions of PCT Article 33(I)-(4) $100.00 

ENTER APPROPRIATE BASIC FEE AMOUNT = 



CALCULATIONS pto use only 



$ 860,00 



Surcharge of $130.00 for furnishing the oath or declaration later thanQ 20 □ 30 
months from the earliest claimed priority date (37 CFR 1.492(e)). 



-0- 



CLAIMS 



NUMBER FILED 



NUMBER EXTRA 



RATE 



Total claims 



15 



20 = 



0 



X $18.00 



1 -n- 



Independent claims 



-3 = 



X $80.00 



$ -0- 



MULHPLE DEPENDENT CLAIM(S) (if applicable) 



+ $270.0 



270.00 



TOTAL OF ABOVE CALCULATIONS ~ 



$1,130,00 



| Applicant claims small entity status. See 37 CFR 1.27. The fees indicated above 
are reduced by 1/2. 



-0- 



SUBTOTAL = 



$ 1 -130-00 



Processing fee of $130.00 for furnishing the English translation later than LZj20 □ 30 
months from the earliest claimed priority date (37 CFR 1.492(f)). + 



-0- 



TOTAL NATIONAL FEE = 



$ 1,130,00 



Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per pro perty + 

TOTAL FEES ENCLOSED = 



-0- 



$ 1,130,00 



Amount to be 



charged: 



A check in the amount of $- 



to cover the above fees is enclosed. 



Please charge my Deposit Account No. 19-1218 
A duplicate copy of this sheet is enclosed. 



. in 



the amount of $1/130. 00 t0 the feeg 



0 The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any 
overpayment to Deposit Account No. .1 9~1 Zl ft . A duplicate copy of this sheet is enclosed. 



A duplicate copy of this sheet is enclosed. 



NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met 
1.137(a) or (b)) must be filed and granted to restore the application to pend 

SEND ALL CORRESPONDENCE TO 

Ralph w. Selitto, Jr. 
Selitto, Behr & Kim 
P.O. Box 1477 
Edison, NJ 08818-1477 
United States of America 



(37QER-^ 




Ralph W. Selitto , Jr. 



NAME 

26,996 

REGISTRATION NUMBER 



Form PTO- 1 390 (REV 10-2000) page 2 of 2 



l/f£ 



x 09/830696 

^ JC1B Reo'd PCT/PTO 0 2 MAY 2001 



Method for regulating the fuel concentration in a fuel 
mixture of a fuel cell which contains alcohol or ether 
as fuel and water, and fuel cell system 



Description 



The invention relates to a method for 
regulating the fuel concentration in a fuel mixture for 
a fuel cell which is formed by an alcohol or an ether 
as fuel and water, and to a fuel cell system, 
containing at least one fuel cell, which can be 
operated with a fuel mixture consisting of an alcohol 
or an ether as fuel and water, and at least one mixing 
space, which is connected to in each case one 
controllable fuel inlet, and at least one fuel -mixture 
feedline, which connects the at least one mixing space 
to in each case the at least one fuel cell. 

At the date of this application, fuel cell 
systems of the abovementioned type have already been 
known for over 30 years (cf. for example W. Vielstich; 
"Brennstoffelemente" [Fuel Elements] Verlag Chemie, 
Weinheim 1965, pages 73-93 and L. Oniciu; u Fuel Cells", 
Abacus-Press, Kent, 1976, pages 93-98). The alcohol, 
for example methanol, as fuel, mixed with water to form 
a fuel mixture, is fed to a fuel cell, where it is 
directly converted into electrical energy. Alcohol 
contents of between 1% by volume and 5% by volume in 
the fuel mixture have proven particularly advantageous 
for operation of a fuel cell of this type. One problem 
with the operation of fuel cells of this type is that 
of keeping the alcohol concentration of the fuel 
mixture as constant as possible. This applies equally 
to fuel cells which use alcohol and fuel cells which 
use ether as the fuel. 

DE 197 01 560 Al has disclosed a fuel cell 
system in which a liquid fuel mixture comprising a fuel 
and a coolant is fed to the anode space of a fuel cell. 
DE 196 28 888 CI discloses a fuel cell which can be 
operated, inter alia, with a fuel mixture of fuel and 



water. In this case, the efficiency of the fuel cell 
is increased by an alternating operating pressure. 
DE 44 25 634 CI has disclosed a method and a device for 
the metered supply of methanol and/or water from a 
5 reservoir, via a conveyor pipe, to a fuel cell system. 
In this case, a delivery pump is used to convey a 
constant mass flow rate from the reservoir into the 
conveyor line, and the differential pressure between 
conveyor line and fuel cell system is set to a 
10 predetermined value with the aid of a differential 
pressure regulator, so that the quantity of methanol 
and/or water supplied can be set, for example, by 
varying the opening and closing times of a solenoid 
valve. The abovementioned prior art fails to disclose 
15 either a method or a device for regulating the fuel 
concentration in the fuel mixture. 

DE 35 08 153 has disclosed the regulation of 
the concentration of the fuel within a fuel mixture 
using a fuel cell which is operating in idling mode. 
20 This document exploits the fact that the idling 
potential of a fuel cell is dependent on the fuel 
concentration. However, this type of regulation is 
highly complex and therefore very expensive. 

It is now an object of the present invention to 
25 provide a method of the type described in the 
introduction which is simpler than the prior art and at 
the same time is effective, and to provide a fuel cell 
system which is suitable for carrying out this method. 

With regard to a method for regulating the fuel 
3 0 concentration in a fuel mixture of a fuel cell which 
contains an alcohol or ether and water, this object is 
achieved by the fact that the fuel is fed via a 
controllable fuel inlet to a mixing space, from where 
the fuel mixture is fed, via a fuel-mixture feedline, 
3 5 to the fuel cell via a membrane which is arranged 
downstream of the fuel inlet, as seen in the direction 
of flow, delimits a measurement chamber and is 
selectively permeable to water and the fuel, a liquid 
or gaseous measurement mixture with a fuel 
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concentration of less than 1% by volume or more than 
5% by volume, depending on the quantity of fuel which 
permeates into the measurement chamber from the fuel 
mixture per unit time, being produced in the 
measurement chamber, whereupon the fuel concentration 
in the measurement mixture is determined and the fuel 
inlet is controlled as a function of the fuel 
concentration in the measurement mixture. 

Therefore, the regulation is achieved by the 
fact that it is not directly the fuel concentration in 
the fuel mixture which is determined, but rather the 
fuel concentration in a measurement mixture in which 
the fuel concentration is within a range which can be 
measured with sufficient accuracy and speed using known 
sensors. The fuel concentration in the measurement 
mixture is directly dependent on the fuel concentration 
in the fuel mixture, so that it can be controlled by 
measuring the fuel content in the measurement mixture. 

The method according to the invention can be 
carried out in such a way that, to produce the 
measurement mixture in the measurement chamber, a 
carrier liquid or a carrier gas is used to dilute 
and/or remove the permeated fuel. The permeated fuel 
can also be consumed at electrodes in the measurement 
chamber, so that it is not imperative that the fuel be 
removed by the carrier liquid or the carrier gas. The 
specified fuel concentrations can also be achieved even 
without a carrier liquid or a carrier gas, by means of 
suitable membranes: for example, the membrane may be 
more permeable to the fuel than to water by more than 
one order of magnitude, so that a measurement mixture 
with a fuel concentration of less than 1% by volume 
even down to the ppm range can be formed in the 
measurement chamber from the permeated fuel and the 
permeated water. Conversely, if the permeability of the 
membrane is higher for water than for the fuel, it is 
possible to form measurement mixtures in which the fuel 
concentration is over 5, preferably over 10% by volume. 
Membranes which are suitable for this purpose are known 



(cf. for example H. Strahtmann; "Membranes and 
Membrane Separation processes", B. Elvers, S. Hawkins, 
G. Schulz (Ed.); "Ullmanns Encyclopedia of Industrial 
Chemistry", Vol. A. 16. VCH, Weinheim, 1990, pages 187- 
5 263) . 

The method according to the invention may also 
be implemented in such a way that the fuel 
concentration of the measurement mixture, in the case 
of values above 10 or 5% by volume, is determined by 

10 means of a liquid sensor. 

The method according to the invention may also 
be carried out in such a way that the fuel 
concentration of the measurement mixture is determined 
by means of density or viscosity measurements. 

15 The method according to the invention may also 

be carried out in such a way that the fuel 
concentration of the measurement mixture is determined 
by means of optical methods, for example by means of 
infrared absorption. Optical sensors which are suitable 

20 for this purpose, in particular for assessing the CH 
vibrations of the fuel, are also known (cf. for example 
A. Brittain et al. (Ed.) "Optically Based Methods for 
Process Analysis", S. PIE Proceedings Vol. 1681, 
Somerset, NJ, USA, 1992) . 

25 The method according to the invention may also 

be carried out in such a way that the fuel 
concentration of the measurement mixture, in the case 
of values below 1.0 or 0.1% by volume, is determined by 
means of a gas sensor. A gas sensor of this type has a 

3 0 semiconductor element which changes its electrical 
properties as a function of the concentration of the 
fuel. A gas sensor of this type and its use in a 
measurement chamber delimited by a silicone membrane is 
likewise known in connection with bioreactors (cf . FMC- 
3 5 Handbuch der Biotechnologie [FMC Biotechnology Manual] 
Kempe GmbH, Berlin) . Furthermore, it is in this case 
possible to carry out the determination by recording 
the conductivity and by infrared absorption. 



In a fuel cell system of the type 
described in the introduction, the abovementioned 
object is achieved by the fact that the fuel cell 
system has at least one measurement probe, which is 
arranged downstream of the fuel inlet, as seen in the 
direction of flow of the fuel mixture, and comprises 

a) a measurement chamber, 

b) a membrane which delimits the measurement chamber, 
is in contact with the fuel mixture, is 
selectively permeable to the fuel and/or water and 
is used to produce a liquid or gaseous measurement 
mixture with a fuel concentration of less than 1% 
by volume or more than 5% by volume depending on 
the quantity of fuel which has permeated into the 
measurement chamber from the fuel mixture per unit 
time, and 

c) a sensor for determining the fuel concentration in 
the measurement mixture, 

and that the fuel cell system has means for controlling 
the fuel inlet as a function of the fuel concentration 
in the measurement mixture. 

The invention furthermore provides for the 
sensor to be a gas, liquid, infrared absorption, 
density measurement, optical or conductivity 
measurement sensor . 

In the text which follows, an embodiment or a 
configuration is described, by way of example, for the 
methods according to the invention and the fuel cell 
systems according to the invention in connection with 
methanol combustion. In the drawing: 

Fig. 1 diagrammatical ly depicts the structure of a 
fuel cell system which uses methanol as fuel, 
and 

Fig. 2 diagrammatically depicts an enlarged excerpt 
from the arrangement shown in Fig. 1, with a 
measurement probe coupled to a fuel -mixture 
f eedline . 
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The fuel cell system shown in Fig. 1, 
which uses methanol as fuel, comprises a fuel cell 1 
with a fuel chamber 2 and a reactant chamber 3. The 
fuel mixture, which consists of methanol and water, is 
fed to the fuel chamber 2 via the fuel -mixture feedline 
4, the methanol concentration in the fuel mixture 
amounting to approximately 4% by volume. The reactant 
chamber 3 is supplied with air via a reactant feedline. 
The exhaust gas, which is a water/air mixture, is 
discharged from the reactant chamber 3 via the exhaust- 
gas line 6. 

The fuel mixture, in which the methanol level 
has been reduced by the amount consumed, is discharged 
from the fuel chamber 2 via the residual fuel discharge 
line 7 and is passed to an intermediate store 8. A 
recycling pump 9 is connected to the intermediate store 
8, via which pump the fuel mixture of reduced methanol 
content is pumped into the fuel -mixture feedline 4 and 
therefore to the fuel chamber 2. The fuel mixture is 
therefore circulated. 

To enable the fuel mixture which enters the 
fuel chamber 2 to have the requisite methanol 
concentration, methanol is pumped out of a methanol 
store 10, via a methanol pump 11, into a mixing space 
12, where it is mixed with the fuel mixture of reduced 
methanol content from the intermediate store 8 . The 
mixing space 12 is symbolically represented in enlarged 
form in Fig. 1 but may actually also simply be a part 
of the fuel -mixture feedline 4. The pumping capacity of 
the methanol pump 11 is controllable. 

To be able to ensure that the methanol content 
of the fuel mixture which enters the fuel chamber 3 is 
as constant as possible, the methanol concentration is 
regulated. To do this, a parameter which is directly 
dependent on the methanol concentration in the fuel 
mixture is measured. The area surrounded by a dashed 
circle in Fig. 1 is shown on an enlarged scale in Fig. 
2. Fig. 2 shows a measurement probe 13 which is fitted 
to the fuel -mixture feedline 4. The measurement probe 
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13 has a membrane 14 which is in direct contact with 
the fuel mixture flowing past. The membrane 14 is 
selectively permeable to water and methanol, in such a 
manner that a measurement mixture which consists of 
water and methanol and has a methanol content in the 
ppm range is formed in the measurement chamber 16 which 
is delimited by the walls 15 of the measurement probe 
13 and of the membrane 14. In the measurement chamber 
16 there is a methanol sensor 17 which is highly 
effective in this concentration range. The measured 
variable which is generated by the methanol sensor 17 
as a function of the methanol concentration in the 
measurement mixture is transmitted via the measurement 
line 18 to a control unit 19 (Fig. 1) which therefore 
controls the methanol pump 11 as a function of the 
methanol concentration in the measurement mixture. 
Since the methanol concentration in the measurement 
mixture is directly dependent on the methanol 
concentration in the fuel mixture in the fuel feedline 
4 at the location of the measurement probe 13, this 
control arrangement can be used to maintain a 
substantially constant methanol concentration in the 
fuel mixture. 
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List of reference numerals 



1 


Fuel cell 


2 


Fuel chamber 


3 


Reactant chamber 


4 


Fuel-mixture feedline 


5 


Reactant feedline 


6 


Exhaust -gas line 


7 


Residual fuel discharge line 


8 


Intermediate store 


9 


Recycling pump 


10 


Methanol store 


11 


Methanol pump 


12 


Mixing space 


13 


Measurement probe 


14 


Membrane 


15 


Wall 


16 


Measurement chamber 


17 


Methanol sensor 


18 


Measurement line 


19 


Control unit 
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Claims 

1. Method for regulating the fuel concentration in 
a fuel mixture for a fuel cell which is formed by an 

5 alcohol or an ether as the fuel and water, 
characterized in that the fuel is fed via a 
controllable fuel inlet (11) to a mixing space (12) , 
from where the fuel mixture is fed, via a fuel -mixture 
feedline (4), to the fuel cell (1) via a membrane (14) 

10 which is arranged downstream of the fuel inlet (11) , as 
seen in the direction of flow, delimits a measurement 
chamber (16) and is selectively permeable to water and 
the fuel, a liquid or gaseous measurement mixture with 
a fuel concentration of less than 1% by volume or more 

15 than 5% by volume, depending on the quantity of fuel 
which permeates into the measurement chamber (16) from 
the fuel mixture per unit time, being produced in the 
measurement chamber (16) , whereupon the fuel 
concentration in the measurement mixture is determined 

20 and the fuel inlet (11) is controlled as a function of 
the fuel concentration in the measurement mixture. 

2. Method according to Claim 1, characterized in 
that a liquid or gaseous measurement mixture with a 
fuel concentration of less than 0.1% by volume 

25 depending on the quantity of fuel which has permeated 
into the measurement chamber (16) from the fuel mixture 
per unit time is produced in the measurement chamber 
(16) . 

3. Method according to Claim 1, characterized in 
3 0 that a liquid or gaseous measurement mixture with a 

fuel concentration of more than 10% by volume which is 
dependent on the quantity of fuel which has permeated 
into the measurement chamber (16) from the fuel mixture 
per unit time is produced in the measurement chamber 
35 (16) . 

4 . Method according to one of the preceding 
claims, characterized in that to produce the 
measurement mixture in the measurement chamber (16) a 
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carrier liquid or a carrier gas is used to 
dilute and/or remove the permeated fuel. 

5. Method according to one of the preceding 
claims, characterized in that the fuel concentration of 

5 the measurement mixture, in the case of values above 10 
or 5% by volume, is determined by means of a liquid 
sensor. 

6. Method according to Claim 5, characterized in 
that the fuel concentration of the measurement mixture 

10 is determined by means of density or viscosity 
measurements . 

7. Method according to Claim 5, characterized in 
that the fuel concentration of the measurement mixture 
is determined by means of optical methods. 

15 8. Method according to Claim 7, characterized in 

that the fuel concentration of the measurement mixture 
is determined by means of infrared absorption. 

9 . Method according to one of Claims 1 to 4 , 
characterized in that the fuel concentration of the 

2 0 measurement mixture, in the case of values below 1.0 or 

0.1% by volume, is determined by means of a gas sensor. 

10. Method according to Claim 9, characterized in 
that the fuel concentration of the measurement mixture 
is determined by means of optical methods or by 

25 determining the conductivity. 

11. Method according to Claim 9, characterized in 
that the fuel concentration of the measurement mixture 
is determined by means of infrared absorption. 

12. Fuel cell system, containing at least one fuel 

3 0 cell (1) , which can be operated with a fuel mixture 

consisting of an alcohol or an ether as fuel and water, 
and at least one mixing space (12) , which is connected 
to in each case one controllable fuel inlet (14) , and 
at least one fuel-mixture feedline (4) , which connects 
35 the at least one mixing space (12) to in each case the 
at least one fuel cell (1), characterized in that the 
fuel cell system has at least one measurement probe 
(13) , which is arranged downstream of the fuel inlet 
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(11), as seen in the direction of flow of the 
fuel mixture, and comprises 

a) a measurement chamber (16) , 

b) a membrane (14) which delimits the measurement 
chamber (16) , is in contact with the fuel mixture, 
is selectively permeable to the fuel and/or water 
and is used to produce a liquid or gaseous 
measurement mixture with a fuel concentration of 
less than 1% by volume or more than 5% by volume 
depending on the quantity of fuel which has 
permeated into the measurement chamber (16) from 
the fuel mixture per unit time, and 

c) a sensor (17) for determining the fuel 
concentration in the measurement mixture, 

and in that the fuel cell system has means (19) for 
controlling the fuel inlet (11) as a function of the 
fuel concentration in the measurement mixture. 
13. Fuel cell system according to Claim 12, 

characterized in that a gas, liquid, infrared 
absorption, density measurement, optical or 
conductivity measurement sensor is provided as the 
sensor (17) . 
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and Trademark Offioo connected therewith: Customer Numbef l 01 PT ^ 

OR 

UJ Registered practitioners) namcfregfeiration number lis< 




Name 


Reojstnwon 
Number 


Nam* 









01815 



PATENT TRADEMARK OFFICE 



iilltiilllilllllllltUIIII 1111 



Additional registered oraclUfonerfsl named on suppleme ntal Registere d Practitio ner Informa tion sheet PTO/sam2C attached hereto.. 



Direct ail correspondence to: Customer Number 
orBarCodeLeoei 



01815 



OR Q Corrsspondence address below 



Name 



City 



Country 



Telephone 



State 



ZIP 



Fax 



t hereby declare that all statements made narein of my own knowledge arc five and mat all statements made on information and belief are 
betted to be true; and further v*i these statements were maaa witn 4he knowledge lhat willful false statements and Ihc like so made are 
punishable by line or imprisonment, or potfL under 18 U.5.& 1091 and lhai such willful false statements may Jeopardize the validity at the 
application or any patent issued thereon. 



Name of Sole or First Inventor: 



□ A petition has been filed for this unsigned inventor 



Given Name f First and roidflle Fif arwtt 



Dieter 



PBfftiy Nakw nr Surname 



MEISSNER 



Inventor's 
Signature 



Residence; City 



Pose Office Address 



Post Office Address 



CHy 



Linz 



AT 



Country, 



Date 



Citizenship 



2s: k 



Julius-Raab-Strafie .10 



A-4040 Linz 



2P 



Country 



CS Additional inventors are being named on the supplemental Additional Inventory sheets PTO/SS/Q2A, attaches' hereto 



Pa B e 2 Of 3 



30. Apr; 2001 12:41 PA KOENIG 



Nr. 6886 S. 4/5 



Please type a plus sign (*) mode tht* box 



-ED 



Under the Paperwork Reduction Act or ldd£, no 
valid OMB conlroi number 



PTO/SB/02A (3-97) 
Approved tor use through 9/30/98, OM8 0651 -0032 , 
Patent and Trademark Office; U.S, DEPARTMENT OP COMMERCE 
are required to respond bo a collection of information unless it contain* • 



DECLARATION 



ADDITIONAL INVENTORS) 
Supplemental Sheet 



Name of Additional Joint Inventor, If any: 



I | A petition has teen filed lor this unsigned inventor 



NO, 



Given Name (first and middto [if any]) 




Family Name or Surname 



Hans-Friedrich 



GET JEN 



Inventory 

Signature 



Date 



Residence; Cily 



Linnich 



Country 



Citizenship 



DE 



Post Office Address 



Ch,-J.~Matzerath-5traQe 4 



Post Office Address 



D-52441 Linnich 




Post Office Addmsa 



Jan-von-Werth-jStraSe 96 



Poai Office Address 


D-52428 Julich 


City 




State 




ZIP 




Country 





Name of Additional Joint Inventor, If any: 



n A petition has been filed for this unsigned in*emor 



Given Name (first and middle {ff anyj) 



Family Name or Surname 



inventor** 

Signature 



Pjrtft 



Residence: City 



State 



Country 



Citizenship 



Post office Address 



Post Office Address 



City 



Country 



+ 



Burden Hour Statement; This rorm is estimated to take 0.4 hours to complete. Time will vary depending upon the needs of the Individual case. Any 
comments on tfte amount of time you are required to complete tnis fern should be soot (o the Chief information Officer, Patent and Trademark 
Office. Washington. DC 20231, DO NOT SEND FEES Oft COMPLETED FORMS TO THIS ADDRESS. SEND TO; Assistant Commissioner tor 
Patents. Washington, DC 20231, 



